Altered kinetic properties of rat liver 3-hydroxy-3-methylglutaryl coenzyme A reductase following dietary manipulations.
The microsomal enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase catalyzes the rate-limiting step in the cholesterogenic pathway and was proposed to be composed in situ of 2 noncovalently linked subunits (Edwards, P.A., Kempner, E.S., Lan, S.-F., and Erickson, S.K. (1985) J. Biol. Chem. 260, 10278-10282). In the present report, the activities and kinetic properties of HMG-CoA reductase in microsomes isolated from livers of rats fed on diets supplemented with either ground Amberlite XAD-2 ("X"), cholestyramine/mevinolin ("CM"), or unsupplemented, normal rat chow ("N"), were compared. The specific activities of HMG-CoA reductase in X and CM microsomes were, respectively, 5- and 83-fold higher than that of N microsomes. In NADPH-dependent kinetics of HMG-CoA reductase activated with 4.5 mM GSH, the concentration of NADPH required for half-maximal velocity (S0.5) was 209 +/- 23, 76 +/- 23, and 40 +/- 4 microM for the N, X, and CM microsomes, respectively. While reductase from X microsomes displays cooperative kinetics toward NADPH (Hill coefficient (nH) = 1.97 +/- 0.07), the enzyme from CM microsomes does not (nH = 1.04 +/- 0.07). Similarly to HMG-CoA reductase from CM microsomes, the freeze-thaw solubilized enzyme ("SOL") displays no cooperativity toward NADPH and its Km for this substrate is 34 microM. At 4.5 mM GSH, HMG-CoA reductase from X, CM, and SOL preparations has a similar Km value for [DL]-HMG-CoA, ranging between 13-16 microM, while reductase from N microsomes had a higher Km value (42 microM) for this substrate. No cooperativity towards HMG-CoA was observed in any of the tested enzyme preparations. Immunoblotting analyses of the different preparations demonstrated that the observed altered kinetics of HMG-CoA reductase in the microsomes is not due to preferential proteolytic cleavage of the native 97-100 kDa subunit of the enzyme to the noncooperative 50-55 kDa species. Moreover, it was found that the ratio enzymatic activity/immunoreactivity of the reductase increased in the order N less than X less than CM approximately equal to SOL, indicating that the activity per reductase molecule increases with the induction of the enzyme. These results are compatible with a model suggesting that dietary induction of hepatic HMG-CoA reductase may change the state of functional aggregation of its subunits.